Abstract. The education sector is a significant generator, consumer and depository for educational content. Educators and Learners have access to technologies that allow them to obtain information ubiquitously on demand. The problems arising from the integration of educational content are usually caused by the vast amount of educational content distributed among several repositories. This work presents a proposal for an architecture based on a cloud computing paradigm that will permit the evolution of current learning resource repositories by means of cloud computing paradigm and the integration of federated search system.
Introduction
The learning object paradigm is one of the main advances within the field of reutilization of educational resources. Formally, a Learning Object (LO) is defined [12] as any entity, digital or non-digital, which can be used, re-used or referenced during technology supported learning. In short, practically any educational resource (lesson, task, graph, subject, etc.) , but there is a clear consensus that an LO must be the minimal reusable self-contained unit of learning content with a specific objective [2] [14] . The paradigm is based in the fact of any education resource can be described by means for metadata, independently of its topic, format or size. The encapsulation of education resources in the form of metadata makes their digital distribution possible and therefore their reutilization, because this metadata allows making a first approach to the educational resource. The metadata schema is standardized. In fact, there are currently many standards such as DublinCore [5] , IEEE LOM [12], etc. The existence of standards facilitates the management of the resources, enabling the interoperability among systems that use compatible standards. LOs are stored in specific digital libraries, called Learning Object Repositories (LOR). Currently there is a significant growth of LOR as part of the hidden web in large databases. These systems typically provide a web interface to allow the searching of education resources through the metadata. On of the main characteristic of these LORs is their heterogeneity [8] and therefore the interoperability among LORs is limited. However, to deal with this issue, they typically have a layer (interface) to makes possible the external access and hence, the interoperability. External search agent (a client or another LOR) can access. There are different standards or specifications that focuses on this interoperability layer, mainly OAI-MPH (Open Archives Initiative for Metadata Harvesting) [15] and SQI (Simple Query Interface) [6] .
However, despite the theoretical advances done within this paradigm, the reality shows that its implantation in the real live is still limited [11] . From our point of view, there are two main problems. Firstly, from the usability viewpoint, the data that the authors assign to each descriptor of the metadata (independently of the specific standard) is very important, because this data that is used for searchers and if it is not correct, the results of the searches will be incoherent. To this end, it is necessary to follow a traceable process from the creation of an educational resource to the creation of its metadata in order to establish a metadata structure that is consistent, relevant and interpretable. However, the existence of many standards, the interoperability among them, the difficult to use the authoring tools and style of explanations by the authors, exacerbate the problem. And secondly, from a technological point of view, the heterogeneity of the repositories and their malfunction (as it is shown in the following section) constitute one of the main weakness of the paradigm.
This work presents the evolution of platform CLOR [3] , by means of the integration of the federated searcher AIREH [9] in order to produce a clear advantage in the context of LO paradigm. On the one hand, CLOR (Cloud-based Learning Object Repository) is the present of a new generation of LOR because it is deployed into a cloud platform and makes use of the advantages of this computational paradigm (non-SQL databases, unlimited storage, etc.). On the other hand, AIREH (Architecture for Intelligent Retrieval of Educational content in Heterogeneous Environments) is a platform that makes possible the federated searches among many LORs and it integrates a recommender system [13] . This paper is structure as follow next section includes an study of the state of the art of current LOR and a real evaluation. Section 4 presents the proposed system and, finally, last section includes the results and conclusions.
Open Issues -Learning Object Repositories
LOs are commonly stored in repositories, which are characterized by their heterogeneity. The deployment infrastructure can basically be either distributed or centralized. Taking into account that an LO is formed by a digital resource and its metadata, there are four kinds of possible infrastructures [8]: (i) centralized resources and centralized metadata, (ii) centralized resources and distributed metadata, (iii) distributed resources and centralized metadata and (iv) distributed resources and distributed metadata. Furthermore, three kinds of storage strategies can be distinguished [8] : (i) File-based, which uses files with predefined formats and an
